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Summary Pulmonary valve endocarditis is an extremely rare complication of aneurysm of
the sinus of Valsalva. We report the case of a 26-year-old male patient who presented with
pulmonary valve endocarditis which was associated with a ruptured aneurysm of the right sinus
of Valsalva with aorto-right ventricular outﬂow tract ﬁstula and aortic valve endocarditis. He
underwent aortic valve replacement with a 23mm pericardial bioprosthesis, reconstruction of
the right sinus of Valsalva using a pericardial patch, and debridement of pulmonary valve leaﬂet
vegetations. The operation was a complete success. Intraoperative transesophageal echocardio-
graphy showed no residual shunt within the reconstructed right coronary sinus, normal function
of aortic bioprosthesis, and mild mitral, tricuspid, and pulmonary regurgitation. Postoperative
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Introduction
Aneurysm of the sinus of Valsalva may be complicated
by tamponade, myocardial ischemia, aortic regurgitation,
arrhythmias, and heart failure [1]. Pulmonary valve endo-
carditis is an extremely rare complication of this rare cardiac
anomaly. Only one case has been reported in the English lit-
erature [2]. We report the case of a 26-year-old male patient
presenting with pulmonary valve endocarditis, which was
associated with a ruptured aneurysm of the right sinus of
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diology. Published by Elsevier Ireland Ltd. All rights reserved.
alsalva with aorto-right ventricular outﬂow tract (RVOT)
stula and aortic valve endocarditis.
ase report
26-year-old male patient who had undergone a ventric-
lar septal defect (VSD) repair 20 years previously was
eferred from a local hospital to our institute for further
reatment of a ruptured aneurysm of the right sinus of Val-
alva. He was born with a heart murmur, but no further
nvestigation was undertaken until the age of 6. Then he
as diagnosed with a VSD and underwent surgical repair
t his local hospital. Thereafter, he was doing extremely
ell and did not have any physical examination over the
revious few years. Seven months before transfer he had
Published by Elsevier Ireland Ltd. All rights reserved.
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Figure 1 Color Doppler transthoracic echocardiography show-
ing a ruptured aneurysm of the right sinus of Valsalva with
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dial patch. The aortic valve was replaced with a 23mm
pericardial bioprosthesis. It was not possible to remove all
the vegetations of the pulmonary valve and the biggest
vegetation (25mm× 8mm× 8mm in size) was resectedorto-right ventricular outﬂow tract (RVOT) ﬁstula. AO, aorta;
A, right atrium; LA, left atrium.
uffered from a constant fever with body temperature of
8—39 ◦C and bilateral sacroiliac joint pain. Two months
ater he was suspected to be suffering from acute rheumatic
ever and was given antirheumatic therapy. However, his
tatus did not improve and he continued to experience inter-
ittent fever, night sweats, arthralgia, chest distress, and
hortness of breath. Two weeks before transfer, he was hos-
italized at his local hospital after he had recurrent fever
ith bilateral lower extremity swelling and chest distress.
ransthoracic echocardiography (TTE) showed an aneurysm
f the right sinus of Valsalva with aorto-RVOT ﬁstula. All car-
iac chambers were dilated. There was mild mitral, aortic,
nd tricuspid regurgitation. Moderate pulmonary hyperten-
ion was also noticed, with an estimated pulmonary artery
ystolic pressure of 55mmHg. The left ventricular systolic
unction was mildly impaired and the right ventricular sys-
olic function was normal. Therefore, he was referred to our
ospital for further treatment of a ruptured aneurysm of the
ight sinus of Valsalva.
Physical examination on admission revealed a pale, young
an in mild respiratory distress, with a heart rate of
15 beats/min, a blood pressure of 90/60mmHg, a body
emperature of 39 ◦C and a respiratory rate of 28 beats/min.
is skin was sallow, without petechiae, Osler’s nodes, or
plinter hemorrhages. A prominent continuous thrill was
alpable at the left sternal border. A grade 4/6 continu-
us murmur with greater intensity was audible throughout
he precordium. The spleen was not palpable. There was
o lower extremity edema. The remainder of his physi-
al examination was unremarkable. The surface 12-lead
lectrocardiogram showed sinus tachycardia at a rate of
18 beats/min, polymorphic premature ventricular contrac-
ion, and ST-T wave abnormalities.
TTE demonstrated an 8-mm wide ﬁstula between the
nlarged right sinus of Valsalva and the RVOT (Fig. 1). All
our cardiac chambers were enlarged. Notably, TTE also
howed large mobile vegetations on aortic valve (Fig. 2)
nd pulmonary valve (Fig. 3), moderate aortic regurgitation,
nd mild mitral, tricuspid, and pulmonary regurgitation.
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aigure 2 Two-dimensional transthoracic echocardiography
howing vegetations attached to the aortic valve cusps (arrow).
V, right ventricle; LV, left ventricle; AO, aorta; LA, left atrium.
he positive blood culture grew Streptococcus viridans. The
atient was subsequently treated for aortic valve and pul-
onary valve infective endocarditis.
One week later, a surgical decision was made on the
asis of TTE ﬁndings and his deteriorating hemodynamics.
t surgery, a large, ruptured aneurysm of the right sinus
f Valsalva was found protruding into the RVOT. The ﬁs-
ula was 8mm wide. In addition, vegetations were attached
o all three aortic valve cusps (Fig. 4). The biggest veg-
tation (12mm× 8mm× 8mm in size) was on the right
oronary cusp. Vegetations of the pulmonary valve were
lso conﬁrmed (Fig. 5). A previously repaired VSD patch
as noted during the surgery. The ruptured right sinus of
alsalva was reconstructed with a 20mm× 10mm pericar-igure 3 Two-dimensional transthoracic echocardiography
howing vegetations attached to the pulmonary valve cusps
arrow). RVOT, right ventricular outﬂow tract; PA, pulmonary
rtery.
Pulmonary valve endocarditis associated with a ruptured aneury
Figure 4 Operative photograph showing vegetations attached
to the aortic valve cusps (arrow).
r
b
s
p
h
r
v
c
i
l
c
v
m
6
O
p
h
w
t
a
[
e
p
w
a
m
v
a
o
i
e
d
l
t
V
e
p
R
[
[
[Figure 5 Operative photograph showing vegetations attached
to the pulmonary valve cusps (arrow).
without valve replacement. The operation was a complete
success. Intraoperative transesophageal echocardiography
showed no residual shunt within the reconstructed right
coronary sinus, normal function of aortic bioprosthesis, and
mild mitral, tricuspid, and pulmonary regurgitation. Systolic
pulmonary arterial pressure dropped to 39mmHg. Special
stains did not show any bacteria or fungi in these vege-
tations. Postoperative antibiotics were continued and the
patient had a fairly uneventful recovery.Discussion
Pulmonary valve endocarditis is an extremely rare complica-
tion of aneurysm of the sinus of Valsalva. Nishida et al. [2]
[sm of the right sinus of Valsalva e165
eported a case of a pulmonary valve endocarditis caused
y the RVOT obstruction in association with aneurysm of the
inus of Valsalva. Aneurysm of the right sinus of Valsalva can
rotrude into the RVOT and cause obstruction [2—4]. The
igh-velocity jet created by the RVOT obstruction is usually
esponsible for the endothelial damage of the pulmonary
alve and predisposes to infective endocarditis [2].
Aneurysm of the sinus of Valsalva may be acquired or
ongenital. The congenital aneurysm is more common, and
s always associated with other congenital cardiac anoma-
ies, such as VSD, bicuspid aortic valve, pulmonary stenosis,
oarctation of the aorta, atrial septal defect, and sub-
alvular aneurysms [1]. Our case was born with a heart
urmur and had undergone a VSD repair at the age of
. So it was more likely a case of congenital aneurysm.
ther possible causes of this heart murmur were the small
erforation of aneurysm or the RVOT obstruction, which
ad not been recognized at his previous surgery. Patients
ith small perforations of aneurysms always present asymp-
omatic continuous murmurs for a remarkably long time,
nd they may develop symptoms of infective endocarditis
1]. In this case, we thought the initial point of infective
ndocarditis was the aortic valve. The endothelium of his
ulmonary valve was injured by the high-velocity jet which
as created by the RVOT obstruction or the perforation of
neurysm of the right sinus of Valsalva. Therefore, the pul-
onary valve subsequently became infected by bacteria (S.
iridans) through the ﬁstulous communication between the
orta and the RVOT.
Early diagnosis is the key to treat the ruptured aneurysm
f the sinus of Valsalva, especially when the patient has
nfective endocarditis. The role of echocardiography is
ssential in clarifying the diagnosis, and making surgical
ecisions. Early surgical intervention can prevent potentially
ife-threatening complications. Our case had undergone aor-
ic valve replacement, reconstruction of the right sinus of
alsalva, and debridement of pulmonary valve leaﬂet veg-
tations. The operation was a complete success and the
atient recovered uneventfully.
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